Reconstitution of CMP-N-acetylneuraminic acid hydroxylation activity using a mouse liver cytosol fraction and soluble cytochrome b5 purified from horse erythrocytes.
The hydroxylation of CMP-N-acetylneuraminic acid (CMP-NeuAc) in the formation of CMP-N-glycolylneuraminic acid requires several components which comprise an electron transport system. A protein, which replaces one of the components, was purified to homogeneity from a horse erythrocyte lysate. Based on its partial amino acid sequence and immunological cross-reactivity, this protein was identified as soluble cytochrome b5 lacking the membrane domain of microsomal cytochrome b5. The electron transport system involved in CMP-NeuAc hydroxylation was reconstituted, and then characterized using the purified horse soluble cytochrome b5 and a fraction from mouse liver cytosol. The hydroxylation reaction requires a reducing reagent, DTT being the most effective. Either NADH or NADPH was used as an electron donor, but the activity with NADPH amounted to about 74% of that with NADH. The hydroxylation was inhibited by salts and azide due to interruption of the electron transport from NAD(P)H to cytochrome b5 and in the terminal enzyme reaction, respectively.